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BACKGROUND OF THE INVENTION 

In the manufacture of sausage strands , the smearing of 
fat particles on the surface of the sausage is a significant 
problem in that it substantially detracts from the appearance 
of the finished product. This is true in conventional 
sausage making, as well as in coextrusion for making sausage 
which have been more recently developed. Maintaining the 
shape of the resulting sausages during cooking has also been 
difficult. 

It is therefore a principal object of this invention to 
provide a method and means for manufacturing coextruded 
sausage strands wherein the problem of smearing is 
essentially eliminated, and where a good appearance of the 
finished product is achieved wherein substantial portions of 
lean meat are visible. 

A further object of this invention is to provide a 
method and means for coextruding a sausage strand wherein the 
shape of the sausage strand will be maintained while the 
finished product is being handled and is being cooked. 

These and other objects will be apparent to those 
skilled in the art. 
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SUMMARY OF THE INVENTION 

This invention involves a machine that has at least 
three concentrically located tubes which are spaced apart to 
provide at least three elongated passageways. Meat is pumped 
under pressure into the center and intermediate passageway 
with the center passageway being restricted in diameter so 
that meat emulsion entering therein, under a pressure of 
approximately 60 psi, will have a pressure of approximately 
200 psi as the meat emulsion is passing therethrough. 

A second layer of meat emulsion moves through the 
intermediate passageway and is under a typical pump pressure 
of 60 psi. The meat emulsion therein is moved through a 
restricted channel as it is being extruded to provide a thin 
layer on the meat emulsion passing through the center 
passageway. This function compresses the meat particles and 
places them on the outer surface of the meat emulsion passing 
from the center passageway. The meat particles are very 
visible on the outer surface of the meat emulsion strand 
extruded from the center passageway. Further, the 
decompression action as the meat emulsion moves out of the 
center passagewway causes the salt soluble proteins to move 
to the outer layer of the center core of the product to 
enhance the cohesipn of the finished product and to retain 
its shape during cooking. 

An additional passageway is formed concentrically by the 
outer tube with respect to the center passageway and the 
first passageway. A thin collagen material is extruded from 
this second passageway onto the surface of the product 
described above. This collagen emulsion is then subsequently 
hardened to provide stiffness and strength to the ultimate 
product . 

The method of the invention contemplates imposing a 
higher pressure on the center core of the ultimate product 
through the restrictor tube in the machine; thence 
compressing the outer meat layer existing at a lower 
pressure, to compress the meat particles therein to make the 
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meat particles more visible in the final product , thus 
avoiding smearing of the fat particles. Movement of the high 
pressure emulsion to a lower pressure causes the salt soluble 
proteins in the outer layer to enhance the cohesion of the 
final product to insure that it retains its shape* 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view of the extrusion attachment 
of this invention as viewed from one side thereof; 

Fig. 2 is a top plan view of the device of Fig. 1; 

Fig. 3 is an exploded perspective view of the device of 
Fig. 1; 

Fig. 4 is a perspective view of the components of Fig. 3 
in assembled condition; 

Fig. 5 is a partial perspective view of the extrusion 
attachment with the outer sleeve or tube removed; 

Fig. 6 is a view similar to Fig. 5 but shows the outer 
sleeve in an assembled condition; 

Fig. 7 is a sectional view taken on line 7-7 of Fig. 1; 

Fig. 8 is a sectional view taken on line 8-8 of Fig. 1; 

Fig. 9 is a schematic view showing the pump connections 
to the extrusion attachment; 

Fig. 10 is a sectional view through the finished strand 
of this invention; and 

Fig. 11 is an enlargement of the right-hand end of Fig. 

1. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The extrusion attachment 10 (Fig. 1) has an elongated 
restrictor tube 12 which has an intake end 14 and a discharge 
end 16. An inlet coupling 18 (Fig. 1) has an internally 
threadable flange 20 on its outer end which is adapted to be 
connected to a meat emulsion pump as will be discussed 
hereafter. Coupling 18 has a center tapered bore 22 with a 
large outer diameter and a narrower inner diameter. A second 
threaded flange 24, similar to flange 20 , is secured to 
coupling 18 at its inner end as best shown in Figs. 1 and 3. 
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A hollow tube 25 extends through flange 24 from the inner end 
of bore 22 (Fig. 3), and abuts end 14 of tube 12. 

A coupling 26 has a horizontal hollow sleeve 28 with 
threaded flanges 30 and 32 secured to opposite ends thereof. 
Flanges 30 and 32 are similar to flanges 20 and 24 described 
above. As shown in Fig. 1, flange 30 is adapted for 
threadable connection to flange 24. As also shown in Fig. 1, 
the tube 34 on flange 24 extends through suitable apertures 
in the flanges 24 , 30 and in sleeve 28. (The connecting 
flanges herein are conventional, and the threads on the 
flanges have not been shown. ) A vertical inlet port 36 is in 
communication with the interior of sleeve 28 and has a 
threaded flange 38 on the lower end thereof. The flange 38 
is adapted for connection to a meat pump as will be described 
hereafter and is adapted to introduce meat emulsion into the 
sleeve 28 around the restrict or tube 12 and downstream of the 
inner end of tube 34 . 

An extruder body 4 0 (Figs. 3 and 6) includes an 
elongated hollow tube 42 (Fig. 1) which has a threaded flange 
44 on one end adapted to be connected to the flange 32 on 
coupling 26. An outlet port coupling 46 is located on the 
end of tube 42 opposite to the flange 44 (Fig. 1). 
Triangular shaped stabilizers 4 8 and 50 (Figs. 1, 7 and 8) 
are mounted around the outer diameter of restrictor tube 12 
with the points of the stabilizers bearing against the 
internal diameter of tube 42. Each of the stabilizers 48 and 
50 has a center opening 52 to receive the restrictor tube 12. 
Meat emulsion, as discussed hereafter, can pass by the 
stabilizers 4 8 and 50 within tube 42 by virtue of the spaces 
53 shown in Figs. 7 and 8. 

An outer tube 54 is secured to mounting collar 56 which 
has a suitable aperture therein to receive the outer surface 
of tube 42. Collar 56 is located on the end of tube 42 
adjacent the flange 44. A spacer sleeve 58 has one end 
abutted against collar 56 and the other end terminating in an 
angular edge. The outer tube 54 fits over the outer surface 
of spacer sleeve 58 and is secured thereto. 
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A first passageway 6 0 exists between the outer surface 
of restrictor 12 and the inner surface of tube 42 (Fig. 1). A 
second space or passageway 62 exists between the inner 
surface of tube 54 and the outer surface of tube 42. The 
radial thickness of passageway 62 is defined by the thickness 
of the spacer sleeve 58. 

With reference to Fig. 9, a meat emulsion pump 64 is 
conventionally connected to inlet coupling 18. Similarly, a 
meat emulsion pump 66 is conventionally connected to the 
flange 38 of inlet port 36. Lastly, collagen pump 68 is 
operatively connected to passageway 62 through tube 69. 

In operation, meat emulsion 70A enters coupling 18 under 
conventional pump pressure of approximately 60 psi. However, 
as this meat emulsion 70A enters the elongated restrictor 
tube 12 through coupling 18, the internal pressure thereof 
rises to approximately 200 psi. Meat emulsion 7 OB enters 
port 36 at a conventional pressure of approximately 6 0 psi 
and remains at this pressure throughout its longitudinal 
movement through passageway 60. The meat emulsion 70A and 
7 0B can be of the identical composition, or can be of a 
different composition or different material. 

A collagen material 72 moves through the second 
passageway 62 where it is diverted by flanges 74 on the 
downstream end of tube 54 (Fig. 1). 

Meat emulsion from a single pump 64 can be pumped into 
both of the first and second passageways rather than being 
pumped from separate pumps 64 and 66. 

It should be noted that the outlet port 46 has a 
shearing edge 76 just adjacent the tapered channel 7 8 (Fig. 
1). As the meat emulsion 70B moves through passageway 60, it 
encounters shearing edge 76 and then moves into the tapered 
channel 78. The meat particles in meat emulsion 7 0B are 
compressed from spherical shaped particles to flattened 
elliptical particles which serves the purpose of making them 
more visible on the surface of the inner strand 80 that is 
extruded from the end of restrictor tube 12 (Fig. 1). The 
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meat emulsion 7 OB leaves channel 7 8 and forms a layer 82 of 
meat; emulsion 70B on the strand 80. 

The strand 80 coated with a layer of the meat emulsion 
82 is then coated with a layer of collagen material 72 which 
is moved from the second passageway 62 through channel 83 
(Fig. 11) onto the layer 82 as the layer 82 and inner strand 
80 pass underneath the flanges 74 on the discharge end of 
tube 54. With reference to Fig. 10 , the resulting product 84 
is comprised of the inner strand 80 with a thin layer of meat 
emulsion 82 on the outer surface thereof , and finally , with a 
thin layer of collagen 72 on the outer surface of the layer 
82. 

Again, as previously described, the layer 82 of low 
pressure meat emulsion moving through channel 7 8 decreases if 
not eliminates the smearing action that might otherwise take 
place as the layer 82 is formed. The expansion of the strand 
80 as it leaves the discharge end 16 of restrictor tube 12 
also enhances the surfacing of the salt soluble proteins in 
the strand. This activity causes the salt soluble protein to 
move to the layer 82 to help the cohesiveness of the finished 
product . 

From the foregoing, it is seen that this invention will 
achieve at least all of its stated objectives. 
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